In this paper we investigate sufficient conditions for many types of stability of both of the abstract first order linear dynamic equations on time scales of the form
Preliminaries and introduction
The objective of the theory of dynamic equations on time scales is to unify continuous and discrete calculus [3, 15] which was introduced by Stefan Hilger [14] . For more detailes about this theory, we refer the reader to the very interesting monographs [4] and [5] . In recent years, there has been an increasing interest in studying the asymptotic behavior of solutions of dynamic equations on time scales due to its applications in many fields especially in biology, economics. In [10] DUC, Ilchmann, Siegmund and Taraba derived sufficient conditions for stability and asymptotic stability of linear time varying second order scalar differential equations of the form:
= 0. Drozdowicz and Popenda, in [9] , investigated the asymptotic behavior of solutions of second order difference equations. We refer the reader to the monograph [11] .
In [12] , Hamza and Oraby studied many types of stability of solutions of the first order linear dynamic equation of the form:
where is the generator of a 0 − semigroup { ( ) ∶ ∊ }; the space of all bounded linear operators from a Banach space X into itself. Here ∊ {ℤ ≥0 , ℝ ≥0 }. For related results, see [1, [6] [7] [8] [9] [10] 17] .
In this paper, we obtain some new results concerning with many types of stability like (exponential stability, uniform exponential stability, -stability and uniformstability) of abstract first order linear dynamic equations of the form:
We use these results to establish sufficient conditions for the stability of the abstract second order dynamic equations of the form
where , : → ( ), and is rd-continuous from a time scale to a Banach space . Finally, we give some illustrative examples to show the applicability of the theoritical results. Now we exihibite the concepts of stability, uniform stability, exponential stability, uniform exponential stability, -stability and uniform -stability, of the general dynamic equations of the form where : × → is rd-continuous in t with ( , 0, . . ,0) = 0; ∊ . These concepts include the boundedness of solutions. See [2, 16, 18] The initial value problem 0 :
has the unique solution
And the initial value problem
Has the unique solution
where ∈ ( , ( )) and ∈ , . The formula (1.3) is called the variation of parameters formula. Here, ( , ) is the exponential abstract operator function. For properties of , , ≥ , , ∈ see [13] . For instance, it satisfies , + , = , , , , ∈ which is called the semigroup property and , ≡ . By linearity of (0), we get the equivalence between the stability of (0) and the stability of ( ). We introduce the notions of many types of stability of the family{ , : , ∈ , ≥ }. Definition 1.7. We say that family { , : , ∈ , ≥ } is i. stable if there is ( ) ∈ ℝ + such that
ii. uniformly stable if there is a positive constant number such that
iii 
In this case, it is called uniformly −stable of type .
We need the following two results from [1] concerning the stability of (0) and . Proof. Let be a solution of ( ) with initial value 0 . Then using formula (1.3), we obtain
There, ( ) is exponentially stable. Assume that = − , -z are regressive and ∈ ( , ( )).
We need the following lemma. It proof is straightforward and will be omitted. 
Illustrative examples
The following examples show the applicability of the main results. In all examples denotes a Banach space endowed with a norm ‖ ‖ and denotes the identity operator on . 
